WB 

278 

H526p 

1918 


THE  LIBRARY 

OF 

THE  UNIVERSITY 

OF  CALIFORNIA 

LOS  ANGELES 


THE   PRACTICAL  A  PPL  CATION   OF 

AUSCULTATORY    PERCUSSION 

BY  CONTINUOUS  VIBRATION. 


JOHN  P.  HICKEY,  M.  D. 

A.  A.  SiiTgton.  U.S.  Public 

Health  Service. 

Fonnerly  of  the  Department  of  Public  Health 

City  and  County  of  San  Francisco 

San  Francisco,  Cal. 


1 


13 


The  instrument  comprises  a  handle 
(A)  and  a  head  member  (B)  with  an 
'lectric  vibrator  within  the  head  con- 
nected with  a  source  of  current  supply 
•ontained  within  the  hand  piece. 
Through  the  statf  (C)  the  vibrations 
ire  adapted  to  be  transmitted  to  the 
surface  of  the  body.  The  outlines  of 
he  organs  are  marked  on  the  surface 
vith  the  pencil  attachment  CD).  A 
;crew  (E)  is  provided  to  adjust  the 
•ibrator.  The  switch  and  locking  de- 
ice  (F)  permits  of  opening  and  clos- 
ng  the  current  through  the  vibrator. 
The  battery  is  removed  from  the  hand 
liece  by  unscrewing  the  end  piece  (O). 
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THE  PRACTK'Al.  APPLICATION  OF  AUS- 
CULTATOPvY  PERCUSSION  BY  CONTIN 
UOUS  VIBRATION. 


By    JOHN    P.    HICKKV, 
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A'il)r;it()i-y  jiuscull.-itoi-y  ixTcussioii  differs  l)iit 
sliulitly  fi-oiii  the  inctliod  of  auscultatory  per- 
cussion, that  was  first  (l('scri])cd  in  1840.  Tlie 
claims  I'oi'  the  iicwci-  method,  as  will  l)e  seen, 
ai'c  not  in  (excess  of  those  advocated  at  that  time, 
with  the  j)ossil)l('  exception  that  the  vibratory 
technic  will  detect  im]iairments  of  ])ulinonary 
resonance.  1hou<ih  j)()ssil)le  hut  difficult  by  the 
older  method.  With  the  exceptions  of  certain 
limitations  to  be  mentioned  later,  the  method  of 
auscultatory  ])ercussi()n,  using-  continuous  vibra- 
tion, instead  of  blows  being  struck  with  the  fin- 
gers or  hammer,  will  be  found  to  ])()ssess  many 
advantages  over  other  methods,  its  I'clative  value 
to  diagnostics  being  all  that  a  more  precise 
method  of  percussion   may  stand  for. 

Several  ])h()t()graphs  have  btn-n  introduced, 
which  will  illustrate  the  technic,  and  at  the  same 
time  show  its  applical)ility  to  varied  conditions. 
The  method  of  auscultatory  percussion  as  de- 
scribed by  Cannnan  and  Clark  (18-1-0)  had  the 
following  claims  made  for  it: 

"1st  That  tlio  heart  can  be  measured  in  all  luit 
its  anterior-posterior  diameters,  under  nu)st, 
perhaps  all  circumstances  of  health  and  dis- 
ease, Avith  hardly  less  exactness  than  we 
shoidd  bo  able  to  do  if  the  organ  were 
exposed  Ix^toie  us. 


1*11(1  Tlint  tlie  (jutlincs  of  the  liver  can  br*  trac;Ml 
with  much  floater  certainty  than  by  ordi- 
nary percussion  in  circumstances  of  health  ; 
and  to  circumscribe  it  in  many  conditions 
of  disease  in  whicli  ordinary  percussion  is 
not  applicable. 

3rd  That  the  dimensions  of  the  sph-en  can  ]je 
ascertained  in  circumstances  that  bafHc  m- 
dinary   percussion. 

4tli  That  l)v  it  we  can  mark  the  superior,  in- 
ferior, ami  external  limits  of  the  kidneys. 
Ascites  presents  no  obstacle  to  tha  measure- 
ments of  these  organs;  and  from  enlarged 
spleen  the  left  kidney  is  easily  distin- 
guished.    *      *     * " 

In  recent  times  writers  liave  commented  fa- 
v()rH])ly  regarding'  ansenltatory  percussion,  as 
may  l)e  seen  from  the  following  quotations  tak't-n 
from   standard  text   books   on   diagnosis: 

' '  *  *  *  auscultatory  percussion  is  a  valuable 
means  of  defining  the  exact  outline  of  a  dull  area, 
as  an  aneurism,  or  tumor  within  the  chest,  or 
determining  the  limits  of  organs  even  of  similar 
nature.   *   *    -  " 

— Mu.s.ser. 
<  <    *   s   ^     It  is  a  sufficiently  useful  method  to  de- 
serve a  much  Avider  use  than  it  has  yet  attained. 
Its    particular    application    is    to    determine    the 
outlines  of  either  solid  or  air-containing  organs." 

—BKfIn: 

Tlii>  refi'rs  to  the  practicing  of  auscultatory  ]>er- 
cussi:  11  by  digital  means,  or  with  a   hammer. 

The  vil)rator  imparts  vibrations  that  are  con- 
tiiii'.oiis.  following  each  other  in  rapid  succession. 
pei-iiiitting  of  forcing  the  underlying  structures 
into  vibration.  It  is  to  this  fact  that  the  possi- 
bilit\-  of  outlining  the  hcnrt  borders  with  em- 
pliNsciiiatous  lung  tissue  intervening  is  attrib- 
uted, and  also  the  determining  of  increases  in 
densitv  of  lunii'  tissue. 


Pi  p;^r:« 


It  is  not  advisahlc  1(»  adhere  too  closely  to  set 
rules  in  doscribin"-  the  lechnic.  as  more  or  less 
latitude  will  have  to  In-  h-l't  to  individual  users, 
to  vary  the  teehiiic  as  physical  conditions  may 
recjuire;  the  most  to  he  exi)eeted  being  a  general 
description  of  the  application  of  the  funda- 
mental   ])i'ineiple 

liather    than    disphieiiig    ordinary    })ei'cnssi(>n, 


Tig.    2. 


the  vibratory  method  will  l)e  of  assistance  to  bc- 
gin.ners,  by  teaching  them  to  recognize  the  vari- 
ous degrees  of  im]iairment  of  resonance  by  tirst 
pointing  it  out  and  also  aid  those  with  defective 
hearing. 

With  a  few  changes,  the  technic  for  ordinary 
auscultatory  percussioii   may  be   applied   to  the 


vil)rat()ry  method,  which  consists  in  placino;  the 
clicst  piece  of  the  stethoscope  upon  the  surface 
overlying  the  organ  to  be  delimited,  holding  it 
in  jxKsition  with  the  left  hand  (See  Fig.  2),  while 
th<^  vibrator  is  manipuhited  with  the  right  hand 
(^Sce  P^igs.  2  and  3). 

One  begins  by  placing  the  staff  of  the  vibrator 
u\M)u  the  surface,  at  some  distance  outside  of  tin? 
})resumable  limits  of  the  organ,  and  moving  it 
in  the  (lii'cction  of  the  st(4h(>scope  (See  Fig.  4). 


Fig.    3. 
Showing  the  manner  of   holding  the   vibrator. 


When  the  border  of  the  organ  is  attained,  there 
is  a  noticeable  increase  in  intensity,  an  elevation 
in  pitch,  and  perhMps  ;i  slight  alteration  in  the 
qunlitN'  of  the  sound.  The  vibrator  is  to  be 
ino\-i'(l  nlong  lines,  that  are  carried  radially 
from  various  points  encircling  the  organ,  to  the 
stethoscope  as  a  centre.  If  the  exact  spot  on 
c;ich  line,  at  which  an  altei'atioii  in  sound  occurs. 


rig.  4. 

THE     C4EXERAL     SCHEME     FOR    USING    THE    VIBRATOR. 

(  Diagraniatic) 
See    foot    of   page    7    for   descri])tion    of    technic. 


is  mcirkiMl.  and  these  marks  subsequently  joined 
by  H  cuntinuous  line,  an  outline  of  the  organ 
will  have  been  obtaim-d.  Tlie  double-pointed 
arrows  shown  in  the  aeeompanyintj:  figures,  indi- 
eate  that  the  vibrator  is  to  be  moved  in  two 
directions:  the  arrows  with  the  broken  sliafts. 
indicating  that  the  vibrator  staff,  is  to  be  applii-d 
liglitly  upon  th(^  surface. 

The  technic  will  have  to  be  varied  somewhat, 
depending  on  whether  an  organ  is  deep,  or  su])ei'- 
ficially  situated,  and  when  dealing  with  the  lungs, 
as  to  whether  the  infiltration  is  of  greater  or 
lesser  degree. 

The  varying  of  the  technic  will  have  to  do 
with  the  amount  of  pressure  applied  through 
the  staff,  upon  the  surface  of  the  body,  being 
analagous  to  the  varying  of  the  force  of  the  blow 
struck,  with  the  fingers,  when  practicing  ordi- 
nary percussion.  The  lighter  the  staff'  of  the 
vilirator  is  applied  upon  the  surface,  the  m(»re 
definit(^  will  be  the  results. 

As  a  rule,  sufficient  pressure  should  be  exerted 
to  make  a  faint  sound  audible  through  the  steth- 
oscope, with  the  staff'  placed  somewhat  outside 
the  area  of  dullness. 

The  vibrator  is  to  be  moved  in  the  directions  indicated  by 
the  arrows:  the  chest  piece  of  the  stethoscope  being  placed 
over    the    circles. 

a,  a'  placement  of  the  stethoscope  when  examinin?  the  lungs. 

D,  D'      When   mapping   out   mediastinal    '"dulness."' 

E.  E'  Along  these  lines,  as  a  rule,  changes  in  pulmonary 
densities  will  usually  be  found.  When  the  vibrator  is  placed 
over  the  clavicle  there  will  be  produced  a  distinct  increase  in 
the  intensity  of  the  sound,  due  to  the  clavicle,  while  imme- 
diately below  this  point,  should  there  be  no  infiltration,  there 
will  be  only  a  faint  sound  heard  while  the  staff  of  the  vibrator 
is   moved    slowly    and    lightly    applied   upon    the    surface. 

B  The  usual  position  of  the  line  found  when  delimiting  the 
greater   curvature   of    the    stomach. 

C  The  lower  limit  of  liver  '"dulness"'  made  out  during 
arrested   deep   inspiration   with   the   body  bent   backward. 


The  vi])i*Mt()i'   in;i>-   he   nKnii])iilcited   in  sevtM'al 
ways  MS  the  ])li\sic;il  coiiditioiis  may  sui»'o'est : 
(1)    IMacc    the    st('11i(>s(M)|)('    ovci-    an    oi'iian. 
and    iii()\('    tile    \il)i-at()r    from    various 
points  Iowa  I'd  the  stt^hoseopc. 
i2)    IMacc    the   s1i'11k»s(  o{)i^    over   the    oi'ii'an, 
and  moN'c  tiic  staff  of  the  vihratoi'  from 
tile    stctlioscojx'.    towai'd    tin-    pi'iMphcry 
of   the  stiaictlirc. 
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Fig.    5. 
Trims]! id   iiiconiijetency. 

A  combination  of  these  two  maneuvers   will   be 
found  most  satisfactory. 

The  pasition  of  the  boi-dcr  may  be  mai-kcd 
on  the  surface,  by  a  sli^iht  sui)inatinti-  of  the 
hand,  which  will  bring  the  dermatograph  in 
])osition  for  marking    (  S(h^  Fig.  1). 


By  keeping  the  stethoscope  placed  over  an 
organ,  in  a  position  as  far  awa}'  as  possibhf, 
from  that  bonh'r  which  is  being  approached  by 
the  vibrator,  the  propagating  of  surface  vibra- 
tions will  !)('  minimized,  permitting  of  sharp  con- 
trast in  the  ciianuc  of  sound,  wlicn  the  border  of 
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Fig.    6. 

Hypertrophy     of     the     left     ventricle.       Note    the    line    as     it 
passes    over    the    summit    of    the    breast. 


the  organ  has  been  reached.  For  example,  place 
the  chest  ])iec(^  of  the  stethosi-ope  over  the  apex 
of  the  heart,  and  move  the  vibrator,  very  lightly 
applied  upon  the  surface,  along  the  4th,  right, 
interspace,  in  the  directicm  of  the  corresponding 
border  of  the  heart :  although  the  sound  as  heard 


thron<i'li  the  stethoscope  will  l)e  of  diminished 
intensity,  the  riglit  hoi'der  of  the  orgfUi  nt  tliis 
])oint  iiiny  he  definitely  determined  (See  Figs.  5 
and  G).  Where  an  underlying  organ  is  firmly 
in  contact  with  the  wall,  the  precautions  men- 
tioned, in  reference  to  the  ]~)ressure  exerted 
through  the  staff  of  the  ^•il)l■at()^.  may  to  a  great 
extent  be  disregarded;  it  is  in  instances  where 
the  organ  is  more  or  less  loosely  in  contact  with 
the  wall,  so  to  speak,  or  where  the  normal  con- 
vexity of  the  viscus  tends  to  prevent  its  border 
coming  in  direct  contact  with  the  wall,  that  re- 
quires the  pressure  to  be  regulated;  under  these 
circumstances  the  vibration;^  are  transmitted 
through  the  intervening  tissues,  the  lack  of  homo- 
geniety  of  which  will  alter  the  int(>nsity  of  the 
sound. 

When  the  border  of  mi  organ  has  been 
reached,  the  vibrations  which  were  being  propa- 
gated along  the  surface,  will  be  augmented,  due 
to  the  increase  of  density,  brought  al)out  by  the 
underlying  viscus,  which  will  also  increase  the 
amplitude  of  vibration,  with  a  consequent  in- 
crease in  the  intensity  of  the  sound  as  heard 
through  the  stethoscope,  the  intensity  varying  as 
the  square  of  the  amplitude  of  vilDration,  and 
further  upon  the  density  of  the  medium  at  the 
point  wdiere  the  vibrations  are  imparted  to  it; 
the  intensity  also  varying  inversely  as  the  S(|uare 
of  the  distance  from  the  source. 

It  is  the  more  or  less  abrupt  increase  or  de- 
crease in  the  intensity  of  the  sound,  depending 
as  to  whether  the  vibrator  is  moved  in  a  direc- 
tion toward  or  from  the  stethoscope,  that  deter- 
mines the  location  of  a  border. 

It   has   been   determined   by   experiment,   that 
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with  the  staff  of  the  vil)rfit()r  press(Ml  firmly 
upon  tile  surface,  the  surface  pro})agatinii:  cf  the 
vibrations  will  extend  to  a  i)oint  approximately 
five  centimeters  distant  from  the  staff ;  by  makintr 
light  pressure,  the  distance  may  be  decreased 
to  less  than  one  centimeter. 

The  question  will  naturally  suggest  itself  as 
to  how  underlying  bone  will  influence  the  technic. 
Bone  will,  of  course,  better  favor  the  propagating 
of  vibration  than  other  tissues,  but  though  the 
initial  sound  will  be  of  greater  intensity  when 
the  bordc^r  of  an  organ  is  reached  by  the  vibra- 
tor for  the  reasons  stated  above,  the  intensity 
of  the  sound  will  be  correspondingly  increast^l. 
For  example :  move  the  vibrator  along  the  4th, 
left  intercostal  space,  determining  the  left  border 
of  the  heart;  then  place  the  stethoscope  over  the 
4th  left  rib,  moving  the  vibrator,  A^ery  lightly 
applied,  along  the  same  structure ;  note  that  the 
change  in  the  intensity  of  the  sound  will  take 
place  on  a  line  corresponding  with  point  outlined 
ever  the  interspace;  this  can  be  made  out  more 
distinctly  if  the  chest  piece  of  the  stethoscope 
has  a  soft  rubber  facing.  By  varying  the  degree 
of  prcvssure  as  exerted  by  the  staff',  it  will  be 
ahraj/s  possible  to  ''tune  out"  disturbance  that 
may  be  caused  by  the  presence  of  bone. 

HEART. 

Place  the  stethoscope  above  and  to  the  iinier 
side  of  the  apex,  so  that  it  surely  rests  over  the 
heart.  See  Figs.  3,  4,  5  and  6.  ^MoA^e  the  staff 
of  the  vibrator  from  all  sides  toward  the  steth- 
oscope, and  vice  versa,  marking  with  the  dema- 
tograph  the  point  where  the  s(nuid  markedly  in- 
creases in  intensity,  and  proceeding  precisely  as 
with  ordinary  auscultatory  percussion,  carrying 
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out  the  cU'tails  of  the  tcchiiic  as  clcsc-ribi'd  above. 
The  stethoscope  is  to  be  shifted  to  various  parts 
of  the  eardiae  area  ;  fig'urc  4  will  show  ti'raphieally 
the  procedure;  the  arrows  iiidicatiiit»-  the  direc- 
tion in  which  the  vil)rator  is  to  be  moved,  while 
the   circles  show   the    {)lac('inents   of  the   stetlio- 

SCOJX'. 

Jt  will  be  noted  that  the  ai'ca  of  dulness*  will 
be  g-reater  than  that  obtained  by  ordinary  ])cr- 
cussion.  under  similar  circumstances,  due  to  the 
vibrator  reacting  more  sensitively  over  areas 
where  there  are  tis>sues  intervenino-,  or  where 
thei'e   is  convexity  of  the  viscus. 

It  is  especially  important  that  the  statf  of  the 
vibrator  be  applied  li<>htly  ui)on  1he  surface 
while  it  is  ])assin,ii'  over  the  l)i'east  or  well-devel- 
oped i:)ectorals. 

In  delimiting  the  lower  portion  of  the  left 
l)order  of  the  heart  and  its  apex  in  females,  es])e- 
cially  if  there  is  enlargement  of  the  organ  to  the 
left,  some  difficulty  may  be  met  with,  due  to  the 
])resence  of  the  mammary  gland.  This  may  be 
overcome  by  displacing  the  breast  either  uj)\vai'd 
or  to  the  left. 

At  times  our  ingenuity  will  be  taxed  endeavor- 
ing to  map  out  the  extreme  apex  of  the  heart, 
due  to  it  being  held  away  from  the  chest  wall. 
In  such  cases  make  very  light  pressure  wdth  the 
staff  (see  Figs.  4  and  6),  moving  it  to  and  fro 
over  the  assumed  location,  which  assumption  is 
based  on  following  the  line  of  the  left  border 
downward.  AVe  alwa>s  seek  an  object  where  it 
is  most  likely  to  be  found.  This  is  not  to  l)e 
associated    with    mental   suggestion,    but    rather 

*  The   word   ""dulm'ss''   is   used  synonymously   A\itli   "increase 
in    density." 
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iiK-ntMl  appreciMtioii  of  tlic  (-((iiditinns  witli  wiiidi 
we  ai'c  likdy  to  1)('  dcMlinu'. 

It  limy  require  some  little  practice  to  map  out 
the  right  border  of  the  heart  under  normal  cir- 
cumstances. It  is  advisfd)]"'  to  practice  out linin.u' 
the  cardio-hepatic  triangle,  which  will  give  op- 
portunity to  differentiate^  cardiac  from  hepatic 
dulness.  The  staff  of  the  vibrator  is  to  he  applied 
rKihtb)  when  delimiting  the  right  border  of  the 
heai-t. 

SPLEEX.  . 

It  is  Avell  to  know  the  exact  position  and  rela- 
tions of  a  normal  spleen,  also  the  minimum  de- 
gree of  allowable  variation  in  the  position  and 
size  of  the  organ  undm*  normal  circumstances, 
and  its  relations  to  contiguous  portions  of  the 
stomach,  colon,   and  kidney. 

To  obtain  accurate  results  the  stomach  and 
colon  should  be  empty. 

In  carrying  out  the  examination  the  patient 
may  be  sitting  or  standing,  with  the  left  arm 
across  the  back  or  if  recumbent,  he  should  be 
partly  turned  to  the  right,  with  the  left  arm  over 
the  head. 

When  dealing  with  those  in  whom  there  is 
laxity  of  the  abdominal  Avails,  it  will  be  found 
that  the  recumbent  posture  favors  the  spleen 
gravitating  toward  the  centre  and  pasterior  re- 
gions of  the  abdominal  cavity. — away  from  the 
lateral  wall.  This  condition  is  often  met  with 
in  multipara. 

If  a  pillow  be  i)laced  partially  beneath  the 
right  side,  in  such  a  manner  that  when  the 
patient   is  turned   slightly   to   the   right,    it   will 

i;; 


Fig.    7. 

Schistosomiasis     (.S'.     japonica).       Note     tlie     enliirg:<'nient     of 
the  liver  and   spleen. 
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causo  pressure  to  be  made  upward  and  iuward, 
favoring  the  delimiting  of  thc^  organ. 

ANTERIOR  LIMIT:  Plafe  the  chest  piece  of  the 
stethoscope  over  the  ninth  intercostal  space  on 
the  posterior  or  mid-axillary  lines.  The  staff  of 
the  vibrator  is  to  be  applied  lightly  upon  the 
surface  of  the  body,  and  moved  to  and  fro  in 
the  directions  of  the  arrows  as  shown  in  Figures 
4  and  7. 

It  will  be  found  that  whrn  the  stntf  of  the 
vibrator  is  traversing  that  part  of  the  a])dominfil 
wall  that  is  in  direct  contact  with  the  stomach, 
should  the  latter  contain  food,  there  will  be  an 
increase  of  the  intensity  of  the  sound,  and  for 
this  reason  the  stomach   should  be   empty. 

UPPER  LIMIT :  ]\Iove  the  staff'  of  the  vibrator 
downward,  in  the  direction  of  the  normal  posi- 
tion of  the  upper  border  of  the  organ,  as  shown 
in  Figures  4,  7  and  8. 

The  position  of  the  superior  border  under  nor- 
mal conditions,  will  be  found  at  the  level  of  the 
ninth  rib.  AVith  but  few  t^xeeptions,  the  spleen, 
especially  in  bacterial  and  protozoal  diseases,  en- 
larges symetrically :  therefore  the  determining 
of  the  upper  and  lower  limits  along  the  posterior 
axillary  line  will  giA'e  valuable  information  as 
to  whether  the  organ  is  enlarged. 

LOWER  LIMIT:  ]\lGve  the  vibrator  in  an  upward 
direction  along  the  posterior  axillary  line. 

POSTERIOR  LIMIT :  ^Move  the  vibrator  in  the  di- 
rection of  the  arrows  shown  in  Figure  8. 

KIDXEVS. 

Determine  the  positions  of  the  11th,  thoracic 
and  3rd  lumbar  spines,  and  between  their  levels, 
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Fig.    8. 
Teclinic    of    outliiiinji-    the    kidneys. 

one  inch  from  the  median  line  on  each  si(h\  place 
the  stethosco]M\  movino-  the  vibrator  from  various 
points  toward  it.  as  .shown  in  Fi^i'ure  8. 

Ll\  ER. 

Figure    4    will    show    th(^    uciieral    seheiiie    for 
])lacino-  the  stethoscope  and  moving  the  vil)rator. 
RIGHT   i>OBE :    Place   the  stethoscope  over  the 
following   interspaces : 

^hnnillary  line  in  the  7th 
Mid-axillai-y  line  in  the  8th 
Seaj)nlai'  line  in  the  10th 
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Fig.    9. 

'I'l-acing  of  a  tumor  of  the  luediastiiuim  -whirh  at  aiitopsy 
pidvecl   to   be   a    sarcoma. 

LEFT  LOBE:  The  stethoscope  is  to  bo  placed 
oNcr  the  epigatriuiiL  iiinnediati'ly  lielow  the 
xi[)hoid  appendix. 

^love  the  vibrator  from  various  points  toward 
the  stethoscope,  as  in  ordinary  auscultatory  per- 
cussion. 

AYhen  delimiting  tlw  lowor  border,  it  is  well 
I  to  have  the  patient  bend  backward,  during  ar- 
rested insi)iration,  causing  the  liver  to  lie  agaiiLst 
the  anterior  al)dominal  wall,  thus  facilitating  to 
a  consid(^rable  extent  the  determining  of  the 
lower  limits  of  the  organ.     At  the  lower  border, 
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the  coiitrnst  in  the  e-liaiigc  of  souiul  will  not  be 
as  sharp  as  at  the  upper,  due  to  the  tiaccidity  of 
the  siirroinuliiiti'  structures. 

S'I'OMACII. 

To  ohtaiii  Ihc  most  satisfactory  i-csults.  it  is 
a(lvisal)le  that  the  iutestines  l)e  cni])ty  till  imnie- 
cliately  ])efore  the  exaiiiination.  then  have  tlie 
patient  driuk  eig'ht  ounces  of  watei-.  This  will 
aid  iu  differentiati]i(i'  the  lowei*  liuiils  of  Ihe 
stomacli  fi'om  the  c(tlon. 

The  stethoscope  is  to  be  ])laced  over  the  6th 
or  7th  rib  in  the  left  mamillary  line,  or  in  the 
augle  between  the  xiphoid  a})])endix  and  the  left 
costal  margin,  and  begin  by  moving  the  vibrator 
from  points  Avell  without  the  normal  gastric  area, 
toward  the  vStethoscope,  which  is  to  be  shifted 
into  various  positions  as  indicated  by  Figure  4. 

The  area  of  dulness,  as  will  be  described  on 
the  abdominal  wall,  may  not  be  as  extensive  as 
the  true  anatomical  limits  of  the  organ,  due  to 
its  convexity   (See  dotted  line  Fig.  4). 

COLOX. 

By  placing  the  stethoscope  along  the  course 
of  the  colon,  and  moving  the  vibrator  to  and 
from  its  position,  reliable  information  will  be 
obtained  as  to  the  size  and  ]^osition  of  the  viscus. 
See  Fig.  4. 

AXEURIS:\r   OF   THE   ARCH  OF   THE   AORTA 

AND 

INIEDTASTIXAL    TFMORS. 

The  stethoscope  shouhl  be  ])laced  over  the 
U])]:>er  part  of  the  sternum,  and  the  staff  of  the 
vibrator  moved  toward  it.  along  2nd  and  3rd 
intercostal  spaces  (see  Fig.  4)  ;  an  area  of  dul- 
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iMss  gixing  a  rounded  outline,  especially  if  its 
convexity  is  to  the  right,  will  probably  be  due 
to  aneurism.  Tumors  of  the  mediastinum  will 
give  atypical  areas  of  dulness   (See  Fig.  9). 

It  is  important  to  remember  that  a  light  appli- 
cation of  the  staff  is  to  be  made  when  delimiting 
structures  lying  beneath  the  breast  bone. 

GYNECOLOGY    AND    OBSTETRICS. 

It  will  be  unnecessary  here  to  enter  into  a 
(h^scrii)tion  of  the  tecliiiic  ;is  the  application  of 
the  principle  of  vibratory  j)ercussion  will  as  far 
as  technie  is  concerned  be  the  same  as  for  ordi- 
nary auscultatory  pi^rcussion. 

Ll'XGS. 

The  vibratory  method  of  percussion  is  a  more 
I'apid  and  accurate  means  of  detecting  areas  of 
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Fig.    10. 
Advanced    pulmonary    tuberculosis.       The    broken    lines    indi- 
cating   the    lower    limits    of    increased    density    obtained    during 
arrested   deep   inspiration.      The   short   horizontal    lines    indicate 
infiltrations   at    the  roots   of   the  lungs. 
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chaiit»-t'.s  ill  density  of  hiiifi'  tissue,  having  the 
advantati'e  that  outside  noise  will  not  interfere 
so  as  to  make  a  satisfaetory  eonelusion  impos- 
,sil)h':  esi)eeiall\-  is  tliis  the  ease  wiien  many  are 
in  the  i-dom  where  llie  exaiiiinal  ions  ;ire  being 
ma(h*. 

It  is  j)()ssihle  to  rapidly  surve\'  a  number  of 
iiulividuals  in  a  short  time,  and  set  those  aside 
Avho  sliow  indications  of  alinormalities  for  further 
(tl)ser\'a1  ien.  In  this  mrniner  eases  will  be  dv- 
teeled  lliat  otherwise  would  have  recpiired  a 
\-ei-y  highly  trained  ear.  and  the  most  favorable 
suri'ouiidiiiii's  to  deteel    by  oi'dinary  diu'ital   ])ei-- 


Fig.    11. 

Increase  in  density  of  the  upper  lobes,  which  cuntlition 
was  impossible  to  make  oiit  by  ordinary  percussion.  It  is  not 
certain  whether  the  infiltration  is  due  to  a  previous  tuber- 
culous lesion  or  to  infestation  by  the  parof/oniwus  rinfieri. 
The  individual  beins:  from  a  region  where  the  latter  condition 
is  endemic.  There  were  no  tubercle  bacilli  or  ova  of  the 
trematode    found    in    the    sputum. 
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Fig.    12. 

Radi()Kiai,li  of  individual  .shown  in  Fig.  11. 
'  ■  "  Plate  taken  po-sterior-anteriorly  shows  the  lung 
fields  throughout  showing  exceedingly  plain  the  raniifit-ations 
of  the  bronchial  trunks.  There  is  along  the  trunks  some 
small  areas  of  slightly  increased  density,  which  suggest  the 
possibility  of  there  having  been  at  some  remote  time  an  active 
disseminated  process.  This  condition  is  quite  noticeable  in 
the  infraclavicular  regions.  The  hilus  shadows  appear  about 
normal.  Under  the  fluoroscopic  screen  the  diaphragms  are  seen 
symmetrical,  the  diaphragmatic  excursion  is  good  and  the 
apices  light  brilliantly.  This  man  has  had  to  all  appearances 
an  extensive  tuberculous  infection  at  some  time  which  I 
believe  to  be  of  the  peribronchial  type.  However.  I  do  not 
believe  there  is  at  present  an  active  process,  nor  has  there 
lit  en    one    recently." 
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ciission.  ;iii(l   ill  not  ;i   IVw  iiistjiiiccs  1)y  ausculta- 
tion. 

Ill  ('xaiiiiiiinu'  the  luii^s  for  tlic  existence  of 
tuberculosis,  the  stetho.scoix'  is  to  be  placed  in 
the  supraclaviculai"  spaces,  and  oiu*  or  two  man- 


Fig.  13. 

-Vvrcstcrl  tiil»crciili)si.s  with  infilt  ral  inii  at  the  roots  of  tlie 
hinu-.s.  Ordinary  ijcrcussioii  iii;licatc(l  a  very  .slight  iinpair- 
iiUMit    ill    resonance.       Clinical    coui'se    nejiative. 


euver.s  of  the  \il)ratoj"  made  use  of.  The  arrows 
shown,  in  Fig.  4  will  indicate  the  direction  in 
which  the  vibrator  is  to  be  moved,  the  eircles 
indieatin.ii'  the    j)]aceiiieiit    of   the  stethosco[)e. 
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Fig.  14. 
Radiograph  of  individual  shown  in  Fig.  13. 
"  *  *  *  Plate  taken  posterior-anteriorly  shows  the  lung 
fields  throughout  showing  the  ramifications  of  the  bronchial 
trunks  exceedingly  plain.  This  condition  is  seen  very  markedly 
in  the  left  side  from  the  root  of  the  lung  into  its  ad.iacent 
fields  and  specially  so  toward  the  infraclavicular  region:  on 
the  right  side  this  same  condition  exists  and  is  most  notice- 
able at  the  root  of  the  lung.  Along  some  of  the  trunks  there 
are  small  areas  of  increased  density  which  suggest  some  old 
healed  foci.  The  diaphragmatic  excursion  is  good  on  both 
sides,  the  right  diaphragm  appears  symmetrical,  the  left  dia- 
piiragm  imder  the  fluroscope  appears  to  be  adherent  and  un- 
svmmetrical.  The  left  apex  does  not  seem  to  light  as  bril- 
liantly as  the  right.  Apparently  there  has  been  an  extensive 
tubercular    infection    wliich    is    undergoing    healing."' 


I'lidci'  noniuil  coiKlitions.  iIum'c  will  always  be 
an  iiK-reasi'  in  the  intcnsitx'  of  the  sound  when 
the  staff  of  the  vibrator  is  in  contact  with  the 
tissues  ovcrlyinti'  the  clavicles.  This  increase  of 
the  intensity  of  the  sound   is  to  be  disre^'arded. 

The  sound  as  heard  through  the  stethoscope 
will  be  of  varyint?  degTees  of  intensity,  depend- 
ing' on  the  amount  of  infiltration  pr(\sent.  Tt  is 
advisable  in  order  to  Ix-eomc  familiar  with  the 
indentity  of  the  sounds  under  noi-mal  and  ab- 
normal conditions,  to  use  the  \il)rator  technic 
in  a  case  known  to  be  attlicted  with  tuberculosis, 
which  fact  beintj-  easily  demonstrable  by  digital 
]M'rcussion :  a  luiilateral  infection  being  prefer- 
able. 

This  will  give  opportunity  for  study  of  the 
sides  of  the  chest  comparatively.  At  the  limits 
of  the  dull  area,  especially  if  the  process  be 
active,  where  it  shades  oft'  into  normal  resonance, 
an  idea  will  be  had  of  the  quality  of  the  sound, 
that  is  to  be  expected  over  areas  of  minor  degrees 
of  infiltrations.     Fig.  10. 

Vibratory  percussion  will  not  determine  etio- 
logic  factors,  nor  will  it  dift*(^rentiate  an  active 
from  an  inactive  process;  it  will  also  be  im{)()s- 
sible  to  determine  hyper-resonance  or  tymj)any 
by  its  means. 

The  intensity  of  the  sound  will  dejiend  on 
the  extent  of  the  structural  changi^s  that  have 
taken  place,  and  as  to  whether  they  are  deep 
or  superficially  situated.  AVhere  there  is  a  dif- 
fuse though  slight  bilateral  lesion  of  inactiv(^  tu- 
berculous peribronchial  lymphangitis,  with  litth^ 
oi'  no  invasion  of  the  parenchyma,  and  particu- 
larly when  there  is  no  pleural  involvement,  the 
recognition  of  this  condition  of  ])eribroiichial  in- 


FU.    15. 


A  technic  for  determining  apical  dulness  by  comparison 
which  will  be  found  useful  in  suitable  cases,  i.  e..  before 
retraction  of  the  apex  has  taken  place.  The  vibrator  is  to  be 
placed  over  the  7th  cervical  or  1st  thoracic  vertebrae,  and 
during  continuous  vibrating  of  the  vibrator  the  chest  piece 
of  the  vibrator  is  to  be  placed  alternately  in  each  supra- 
clavicular space  to  determine  if  there  is  an  increase  in  density 
which  will  be  manifested  by  an  increase  in  the  intensity  of 
tlie    srrand    as    heard    through    the    stethoscope. 


tllti'Htioii.  hy  this  or  any  otlier  Huciiltatni-y 
method.  may  be  exceedingly  difficult. 

Although  an  area  of  increased  density  may  not 
be  at  the  periphery  of  the  lung,  it  will  never- 
theless favor  the  propagating  of  vibrations,  thus 
altering  the  intensity  of  the  normal  sound,  to  a 
degree  depending  on  the  size  of  the  infiltrated 
area. 

Assuming  that  a  tuljereuhnis  process  may  b<*- 
gin  at  the  root  of  the  lungs,  and  ascends  along 
the  trunks  of  the  l)ronchi  :  in  which  instance  the 
lesion  is  vei\v  likely  to  l)e  deeply  situated,  and 
presenting  conditions  that,  as  far  as  ])ercussion 
is  concerned,  would  be  difficult  if  not  impossible 
to  overcome  by  digital  percussion.  By  the  vi- 
bratory method  of  percussion,  it  is  i)ossible  to 
force  into  vibration  a  greater  area  of  tisrsue, 
which  under  normal  conditions  will  produce 
sounds  having  a  quality  the  standard  of  which 
may  be  readily  established :  should  th(^re  be  a 
parenchymatous  lesion  of  moderate  extent  though 
deeply  situated,  its  presence  will  also  increase 
the  density  of  the  tissues  immediately  surround- 

A  clinical  tracing  (the  circles  and  arrows  being  added  to 
the  photograph  later)  of  a  new  growth  affecting  the  right 
lobe  of  the  thyroid  body  and  extending  downward  toward 
the  base  of  the  heart.  There  is  evidence  of  pressure  being 
e.xerted  on  the  superior  vena  cava  with  the  establishing  of  a 
collateral  circulation  which  is  manifested  by  changes  in  the 
superficial  veins  of  the  abdomen  and  thorax,  and  by  the  re- 
versed direction  of  the  blood  stream  within  them  (The  dilated 
veins    are    not    well    shown    in    the   photograph). 

With  the  chestpiece  of  the  stethoscope  placed  over  circle 
"A'"  the  limits  of  the  tumor  are  not  outlined  so  extensively, 
this  being  undoubtedly  due  to  the  fact  that  only  that  portion 
of  the  tumor  that  is  in  contact  with  the  chest  wall  is  outlined, 
while  its  lower  portion  extends  downward  behind  the  great 
vessels   and    away   from   the    chest    wall. 

The  lower  limit  of  the  growth  is  determined  by  placing 
the  stethoscope  over  circle  '"B,''  when  it  will  be  found  that 
its    '"dulness"    will    be    continuous    with    that    of    the    heart. 

Attention  is  also  called  to  the  enlargement  of  the  liver 
and    spleen. 


mg  the  lesion,  owiiio*  to  the  secondary  inflainnia- 
tory  processes,  whetlier  tlicii-  nature  is  limited 
to  exudation  of  lencucytes  and  sernin.  or  to  a 
])i'olifei'ation  of  coiniectivc  tissue  clcnicnts.  In 
aculc  and  suh-acutc  hi'ducliitis  llic  iiiipairiiicnt 
of  resonance  due  to  increased  seerc^ion  may  be 
readily   recognized    l)y    vi])ratory   percussion. 

Frecinently  vihi'atoi-y  ix-i-cussicii  will  indicate 
a  tuberculous  lesion,  wliii-li  may  slutw  only  a 
very  sliii'ht  X-i-a\'  shadow,  if  at  all.  There  may 
be  no  other  i)hysical  signs,  though  the  case  will 
otherwise  run  a  typical  course,  with  ihc  tubercle 
]}acilli  being  present  in  the  sputum. 

AVhat  has  heretofore  been  said  regarding  tlie 
ti^chnic  when  dealing  with  the  solid  viscera  also 
applies  when  dealing  with  intra-thoracic  intiltra- 
tions  and  collections  of  fluids,  i.  e..  l)y  placing 
the  stethoscope  over  th(^  areas  that  nvc  usually 
involved,  and  moving  the  vi])rator  along  radial 
lins^s  toward  it. 
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